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& a> $ :*^E ^Entra-r S S©^ <t . SS^iSSgW^SU 

cc wsi s ft zmtrftztm-r a »©«ii5tsi#fr 6 rks * 

[S9*«3] W8BiS«Sa»t*ttia*Bl©lfflCc. J»KB5K: 

5&©^:^3A 3 B3R3ft-ti,>£S9*jg i ffljaojfettw 

SIS. 

* £ 19*« 3 Q3tt<D%ttlHSSR. 
[89*^5] itfl2^<SBStc*$l>-C. HUBBIHWI&T-a^ 
fi83ftfc««*»6*«fietrtOSBBI«:. <it»lM 
©J5 3 ifi K 7'a -f j^fiJ^T©M^-#P tiWtiZ 3 ft T t, > £ 

ciwaa i aa«oite8tmiai. 

[89*5? 6 ] MRBfrWT#»RR3 ftfc««*» 
fifeiW©IEa©IWB»?S880W»«:. 4>tt< ife2B© 
fcWfp i -£-©Rfl©Kiltf5 ftfEtrJaa^fiS 3 ft. 

Jf5f&3ft-Cl>-5f9*iI? i ia$g©^w^s„ 
[39*117 ] fffBSl-7-#P^pS^nS©— *©3?tB 
SKJBfiS 3 ft. SERilSJfl^BlSjawc^fiS 3 ftr t, > £ 89 
*JB6ga$K©ftt&WISiK. 

[»*i8 ] friBraejaawsraJWofits^-rjufiRSft'c 
OS 19*3! 6 khqxmhsr. 

[89*JS9 ] «JiBt53iUa©si<^>^i-^36 i 7-7f h><> 
KtKJS-CfflM L r I, > 5 «{C 3 ft r t, > -5 §9*fl 6 ia«s 

[W*>a i o ] mgaa-7-#F* 5 a 1 , g a l ., a s . frsa 

RSllff^A l,Ga,.,As (0 gx<y^ 1 ) T?J1M3 
ft. -€-L,T®[©iglS©J?33SS3 nmJ«±. 15nmWT 
■C* 6 IB«B©:3£tfcffl£K. 

[89*3? 1 i ] frea^ss©— su«c. mifi&ActJ^A 

39*31 1 QB«S©^U1^. 

ftfc»iSMB<OBiJ»<0* AWflBtcia «• 6 ftT (, > £19*31 1 
1 BBttOfttttH&ft. 

[89*3? 1 3] frsa^WiSPfi. BUgaiu»ftS7-^^fiK3 
<E>ft-tc>sB9*iai i3ais©7t^tfi^s. 

[89*3114] #32*tttt#®*«. BagB^SS^KS 

-Tjewaw-cflteis *vt i» ss9*3i 1 ga^o^ta^ 
[39*311 5] mim\mi;mmii>^ i 3:jtm%\$r>x 
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^iS5S^Ifi]CC. '^Tft!Cj^26ttCB^J3ftt:t»SS9*3! 

i Awsmmusssm. 

[39*311 6] fJgB^SSS^l6]«c5EB>C>S5£M : &lf^>^ 

^iSSS^I^tc, »SiOrS2fiJ3 fttt> £59*3! 1 433S8 
©3£1*W3gR 

[mm i 7 ] B^'B^^a^-aoeiiis^^. wsszmm 

rsi«:tei»r . *ft zmwti<D&ftm*m&m< l cB.-T:mft 

Lx^Mmm 1 3a*g©3'^tb^3?. 

[39*311 8) mmmm^momm^m^ wmmm 

SSiciS^^fSlCC. ^.Pj(tH0^3ft-Cl,>&8iW?JSl 7 3348 
©^cdtHilK. 

ft*sa*« i sa4g©^ffisis. 

[B8JJ8B2 0 ] BfffB¥^!(*U— tfi«(3ai315T«T-^fiSE 
3ft/c^gSi* 5 . |3J— aStS-hJC-t^ ';->-^ ^(cfl^RS3 
titl,>5SS*fll 9fBtt©#tfcW*Siff. 

[ 3S*S 2 1 ] mi3B*ii{* U - if B«fiRJSE^** u - 
if-r?*4W*W 1 9iaS8©^tH«S?. 

[33*112 2 J f!j3B^{*U— «f S*»fliS»ai*»» U 

— tf r* *i9*s i 9 KttowetftWSR. 
[89^9 2 3 ] msz^mi* r^u -mm 
yx-bzimmi 9E*©je«Hi«fflt. 

igS©SiJS3«ig#^{*b -if ©ias*-^^ * m 
b -cMWLrtftsi -) smm 2 3 satg©^m« 

[8n*ii2 5 ] Btria^ai^-c^m3ft/c©#a. « 

epjJDHBE©$iJffiHCffll^39*31 1 §3S£©7fct£m^g. 

[39*^2 6 ] mu^&(Ditm^mmti>'pf£< t 

l^r. ii>ft< <bfe 1 o©-2fS*S^KS9*^2 58B«K©^c 

[89*^2 7 ] mt£&m&<D%it t 
'pt£ rxomiQ^miamm 1 9sa«8©-^- 

[000 1] 



(3) 

3 

x&m 3 ft «5&tttH99Z(c ijg-r £ . c ©fttttHSssw: . 

SWDiftB^S&fc <fc*3rtttti&<,> o*~ # - 0T . -e© 
t&fflf3"£7 y 0#iSM"BB8ff©i&fi H 5 

^*>^<D»(Cffll^9, O- • •^^©i&fite.fcU'V 
Sfc«tH*ODSUilJ©^{cfflt,»fc 9 c©^ 

[0002] 

[^©sasi se*. o. 8 umm-c<Dm&&mmmz i< 

fccvt. l ^^©ifcg^CaW:. %MW<07 1 frZ-v 
ittBft OT . 2 0 nmSKi3&>& ! 3E<i9^3 

ftr <,>■*>„ ■€■©&. c©^*iS-C3g(B3E©?S[fi* J ^^aa 
c i ««s < . SMMrSiHg^S«:*t ori&s h 9 » * 

[0003] 

1 «3 ©^i&W£l»©r&S©£ffiS&i9lJfl3 tt S C 2' 

<b*sHSlr*f) . «fi£ffi««©*itei*H-#fc£a»3 ft 
[0004] fit-p-r, *»w©a»B. ccwia^itce 

[0005] */t. #fsHj©fl!j©@w«. c©w»a^.cc 
IS*. jSfi^aifflfi&<5;K:*jc>t:ai(BW]©3l£iSi&S u 

soi/- if aip?ffl©#t& w^®^ mm? sciKw, 

[0006] $/c. *»W©ffi©aW». COMffl&K 
[0007] 

W«:J;S^l©^ffiilS?K:*5i>-c«. fttfA^Sft-S 

<t . sawaastcjtaas nfc@«f ft* ± . 

& **rr s c £ **#a ± a . 
[ 0 0 0 8 ] j: v) AflcWKt*. i98Hfcfca*««. sztst 

©#t&ffl5S^* 6BR SfttttH^ M-CfllfiSS ftt 9 

-ra. 

[000 9] C©*:|E6^©» 1 ©WC«> S^SSCCA 

Hi^-m-e^-mo. c ©t&tmi^ascisov-c. ma. & 
•i$s§^©iiA^s^E!;ii(SioT7"7X-7^^i" >) 
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AOJ-f-staccfco-tt^-s, 

[0010] ±3aB8«j*ail»-r«*:aW«cJ:4iB2©3e 

*tvm? &&<D\m t . Kii*f ft* s ft/cMts* 

6#«fi«rt©!®8K:fl5jSSftfc<Mt < £ & 1 J8©W3 
[0 0 1 1 ] c©##6gi©SI2©«teR-C». MT-^Ffll 

j££ffl<-> c <!: ic<t y . uws^ ©^9 ? y;$fi©nj^ 

nJ£BS©t&13$l!fejWSS 3 ft 6 . 
[0012] ±8BaW*jS«W4*»?8CCJ:S5B3©* 
«W«iSK: *i > r « . A^3 3 ft -2. *SW*3lS»iftK 
i. SaiiKBJCJBBJSftfcBSTtS^i. tt««K«ctQBE 

?l^*e.^vgfiJi{F , ?©SE0l©Oa^^gSS©g|5^tC, iJ>^C 
< i i> 2 lawfiWtF i ■€-©iffl©P9S)l ; f:at?Jl^fiS 

3 ft . wmmm immrmicmm- & tunc J; o r 
#^m<Dm^im^mt^mm 3 . ^f - > -> + j^tt 

tcjfJjiK3 ftr i>£ c i ccj; »3 . ^Spj^a%Ktcjtf^Ao 
ft:«>©-C$>-5>= 

[0013] iWftWfCtt, ItJififfi-i^FWplL&tf 
nSi©— ^©3»SMK0RK3ft. ttWfiW^iBSSJftJfl-C 
3 ft T 0 . W&BM®-t)m®W<DMfe?-X'mf& 
3ftT(-^c';. 85iSKi|gP©*-9 u >->+^* i 7 7f 

> FW&x-vmvx^zmicmmztix^fcv . mraes 

^f#F*5A l,Ga,.,As, fitfiB^iglg^A l,Ga,., 
As (0 Sx<yS 1 ) TifM3ft. fOtiWSJ© 
153*3 nmfcU:. 1 5 n mVCfX&itcV T2>. 
[0014] ±EBW*jlBJS-ra*»W«:j:Sgr4©«l 

&*it\fm& tcimismEEK. «t ~>xmt 3 fc«t>© 

mffi©ffe«: . l ffltt±©mi®ffi Affl©®fi«*Jf$fiS 3 ft . 

WJicc??a-rs^«. A«sffi«:«Ej5m=i-f--f >^ 

jQtiswcfcor m*&t(DWMt t hie smmftifimmi 
3ft*#. #ttafi**:») ©i«8flca*flt«d>ft».»© 

•c. ^©itWctto-r^r. fiy|v«WffliS**ffl(ci6i± 
[0015] ±iBHW*afiW4*^«:J:**5©fll 

M3 fts®«f**«*-r afc«)©ffiSi©^ais* s . « 
^^^taii-ctjifixsft-ci^ct^ssit-rao c 

ftCc.fcO. iHlftTtS^©^^ !» i^i!Sfi*6. frte'omtitc 

ywrnvx-Uh* &tc. i$fi^5R3ftfcQ^©ff*6 
50 »KE©ta»©jafi©;tfu^ftM^!c»{ffittw-r * c <t * 
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[0016] ±3&mm%mm-rz> Placets® 6 <dw 

c o o i 7 ] mk. ji-seftosw^jitiS-r ^.^Bj^cfc io 
v - ^mnm<Dim&>mmAc^5 1, > r b . * u — if © 

SgKHiiSESraAT £ *> 3: /cBSBEE&EPttrr £ SCD^ffi 

tof&zmm^mt -tmt z> c t *nmt ? 
\mm%x &m u . c ©t*ffltfltB'M£3n$ — y «^ ? 

[0018] Sfc. ±!B{fe©SW&iifiR-f £;£jE6Bj{t J; 
SftiHt* ? h 7-^rB. gttSi&B©:3fc<i-^£i£tH 
■T* 1 ^«±©i£f!ffiJ14iMfc©i£g©3fc{I-Sf£§{f t 
i 1 -3«±®5MWW*J. *eaS8"C«SR3tifc3eil© 

a*«a.* 1 4 *#SA-r 4. 30 

[0019] 
[JtttM] 

g 1 mm 

fcCF\ #2PJ3©I*I 1 USSffl^S 1 teitfll 2 fiftHj-r 
S. El IB, *»»«:JS-3<aJf»^ft#3eJitt88i* 

tfeffl^-T-yij^wT -s^^a^g©^ 1 mmm<omnmv 

*S. ISJiatCteti-C. n-GaAsi«2±{C, life, 
n-A l,Ga,.,A s DjA^jg 3 , A 1 ,Ga,. v A 
s*^®JH4 (0Sy<x<lift-3tl>5. C*-HC«fc 

c j c ii&js 3 ©x ^^-^ +• y -fojj&y&mfcm 40 
4©-en«t«3A^< js 3 ©Hfff^vjss < % 0 

0^)16, p-Al,Ga l .,As3>$l'|-g7 (0 
<z<l) «#iaj©B§Di&»S*. 

fciSlfitaA UGa^.Asasb&^ias-Ctf&fcftS. 
[0020] 3 ? hff! 7 ©±tCB. HSf^tasw^ 

9 3 *ifc±g|i p §2Sffi 8 Ififffiu 3ft. n - G a A 

s3tS2©Sil(CB. nfflaasl*9BlsRS#i-ri»S. & 
. A 1 v G a 1 „ » A s ftaSj&ff? 4 ©ftQEg 0 < Bigi&If! 50 



Ul81ffl^ 9 ©n±«: B . 3 <!©&•?■ PD1, 2 , 3 6 

[002 1 ] fe<h©tJlfi£(cte^r, mffl&icftiiijjr? 
£4. *Wi8JB4rtX»cn^«»»«a«0(stjfi(cjgliR 

ft£. 

[0022] mwft<D§m.ij[^i>^<Dtmn e b, ejjt 
fc-r. 

sin0 = n of -qA / A ( 1 ) 

CCT, qttffl, n or «r^?SgS©^ffi«5T^-C*.6. 
[002 3] igjfiSgk:>tfU «lSS»&@«f:£©«3l4ft 
(fl^si n0~O) Ct&3©r. USftS^- 

A~q A/n., 

zmmnooy&itftdei,*. < 1 > sc*»»i,r^sc-c 

d0/dA= (dn„/dA-q/A) (2) 
*»aiWr«. ^«SS©^«W*B3. 4-3. 5 4 
&6©-C0. 8 Aim^©A*J*fC»U. fe<fc-eo. 2 4 
mOIBJfffrffcJBfiS-r* (q = 1 ) . 

[0024] coi*. A*f36©jfiS^b^cStr*Mi4 

ft©^ftB, 

dfl/dA' — 0. 3~-0. 4deg/nm 

[0 02 5] m9i%<D7 r -7 4 -AtY'tH-s (FF 
P) B. 3SjgSS(C?9^^|fij-CB^CC»<. ^-©E^fj 
ft ( 0 p ) B0. 2 a fflR-C*0. ^%BS«VK0i^ 
-CB!S<^©)AA5!3ft (6t) B15" IST*5. fi£ 

ftap^«^ft0B~o. 2* ^b-rs©-c, ^sgKfS 

or. 3fcf&Ujgm?iJl l©^BSCC?S^^|6j©SIR-T-P 
Dl. 2, 3©S^ffl©-^^X*ll»f5fe©b:-Aa (0 
P ) flRtc-TftB, 0 . 5 n mB*©««£{fc*t*ar 

[0026] i^g^fi6B±*«c[lJ>f SnSHilT^©* 
iSS§{cfS^^©)A^«3ft (9 P ) ccjc-,r*i]pg§nr 
1»4©-C. iHlJf^SWt^BS©©^^.!:^^© 
t&^a&spfc/M < UJL-3@«f«^(st*3B»«B*fi< -r 

[0 02 7] I2«. m&h5y*>if®m*:m?&m 

1 ©?ct*tti^©lffim&7"P 9 ^Hr*6„ [532 Ktel,» 
r. jt-rseBB>6aiI©fiJ»!Kje<bOr. 3e^}S?S8«:AS* 

0 fc3£©@»Tft©3&lt#Tfr©&&^#3fc&m^^J 1 

1 ©*i^©^ P D 2 £CA!M§ nSt^CC. j'ci.?i)SSS©a 
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7v#m&&mtsitz. com. ffi®t*tH»?-PD 

[0028] s©*t-cAfl**©i«fi* 1 fi«.»*'^K^-*"* 

&7-P D 1 ©AStJl&fitJWSflnOttWSRT-P D 3©A8ttlS 
iiltigS^-TS^aoSST&S. th®S88 1 6 f. P 

d i mm;* p d i <Dxm?m) - p d 3 . rotd 

2 - P D 1 (X« P D 3 ) ftiSgfr S Cit, C ©A3! 10 

1 6 -caA'fSiiS*lJ©IsI?S 1 5ftfW»OT3fc&i&8S'MDtt 
AtStiSfti!&J><*tt-C. MffiftW?? v ^vSfiftfi&B 
h3-tf€.c Ctl-C, IftWiR^-PD 1. P D 3 © 
A*f7uffift«?l,< 3tt£#>-k*mc-r&c<iK:<£9, SIR- 
^OAWJaOlHWjW**©^*^ P D 2 «ctt48eci- 
s. ASWfioiSfi^Sc^^aibbrjJBAS** 

->7 hg-tt. ra««:iasf5i£©u»ft*iwffli"r*. c*?v 20 
r . ASfcJ^j&Ba*^ b h x 4> 3fe^iftl8*> 6 ©Hiiwfea 5 
«<cxtttu%^4 1 1 ©<p*©ttm*?-p d 2-^as^-t 

S««c-Cd . A#fcfc©«ft h7-;+> ft*. 

«. Mfco'rsjjesnT^raA^filtsiiKi 5(cga 
[0029] m2mm 

H3W. #fffllj©l&2 3«6Wr**. 6tUM 
Snii(rje®7 r - 7 ^ K^ai-> (FFP) 

^©r£rt";># (dp) «0. 2' fclTTN&«5. &iK88ft 

tgw&#i*j-e«j£< . -e©K*««5ft (et) tsi 5* a 

9ft#AS(,»©T?. JfeftaSJH^Jl lfcA»f£#ia 
«. ±fifcm3tffi©^%®K«:!tc oTl*^. 
t 0 0 3 0 ] tCT. ^iftffiiiftttWsR^ 9U 1 1 ©IB 
tC*v >J > F 'J * U > X 1 2 ft§2K l> T . HtfJofc©^ 

1 CCAJHfS3!6m*»aiS*. 36»»HIKAS«-*3te36« 

§i< x 4>ifcB h ^ 7 * > y-hmmcurifrti & x 'jx.b 40 
fcfe©r*a. *©ffl©«ifij«. »isssawiraor* 

S. H3tC*Jl»r. S 1 <t|S|— flF#-C7jVf 4>©tt, Is)— 
[003 1 ] g3g|oji 

*rr a&ft«sa?e©sr 3 jKjt6W©36A«flM*> 

^ft^lNMJifiSIl-C&So EH2tCtelr>t\ n-GaA 
s3it52 2±CC. Jflic. n A l»Ga,.,A5*7? K 
IS2 3, JUS 1 0 n m©G a A s#FM3 1 ft 1 Off!. 50 
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13310nmOAl,Ga 1 . v Asii-132 (0Sy<x< 
1) ftl lM^KfiJ[tf0fciB«^»!JMM2 4. 
#J2 6 0 n m© 2 #©[§]#?*§•?• 3 3. p-Al.Ga,., 
As #v KW2 6. p-AI,Ga 1 .,As3>$*h 

e2 7*^B£sna. tfrtffawracjitfi*. s.y^9 

fg©«l«fi-Cfrjia 3 ftfc?3t£tn A 1 „ G a , „ A s S#>& 
##?2 SrtT&fcftS. HM27©±lC«. 03 

»WI£ffi!HfflaSZ 9 J&iJKBKS tv/c±Sl5p StBfi 2 8 jWBBS 
Stt. n-GaAs^t52 2©SM«c;i. nI3iSt52 1 

[003 2] COBfefctCfaOT. ffl-?-#^3 1 «. EST 
«HP3 3 ©ttttfr &3ft&£felrt©B$g(c& 9 . ^©J2<? 

SS©@JT36WWfflS2 9 ©J3±fc «. £f 1 HJSffl©!! 1 
K.m-?<Dtmc< . 3<I©sRTPDl. 2. 3*>e»fi£-S 
XMtUSRTOIl i3WEWSiiti»*. fcUb©«teS«:*n,» 
■C, «BftHHc3t*iAS*-r*i. *«jSJPJ2 4i*iX«Cti 
*dtf»iS»B©#ifi«:JBfiS3n-C(,>4@»r» j r-4 3 K J: 
•)a*f*3W»jftB±ffl«:ffiW3tl*. C©0#, A*f^© 
^S*5|Hl!fftST-3 3©^7 f tffo&t-WtbX^titiil. 

fSU, »l*MiWtPID-C*4. 

[ o o 3 3 ] m i xttiM&wac m 3 *is«f!i-c« 

iS^^iSSSS 2 4 GCtsatSr&A-r S ©r«^ < @y w 
rxftEnto-r^. js*/f-frxftEnsnbfei,^©iatif*s-7- 

3 3©77-> y^S« 87 0nmt*i), flHS&FflJjS 
31, 3 2©©iRfflti8 5 0 n mX&i)> Ur>X^"y v 

ifm&oyt ( c n« mwx$> % ) tc*t i/S^#p«a 

31. 3 2ra+#<Effijfc«:&-orc>s. mfi§2 8«:- 5 

v©a»^-f T^*Enanr*i. @«fts^3 3©^7 ? 9 
mmtm 1 n < & fc. c ns*. fltT-#Ff»j§ 3 

1. 3 (K-TBBCii»i'a*^i'J» 
*) «cfl!9IB9f*©^:afteSE{tK:J:«)*i;fcfc©tr* 

So c rue <fc 0 . mff teT- 3 3 (4*jH&«nsB£«n©^ 

tftfflSR-7-PDl. 2. 3-CfilfiKStiSifiSH5-v*>y 

nggfttr-r -2,7t^m^K©?«s h7v*> 9mmt. % 

^iffiSg-^©+ -v V T&Aft <£•£> 7"7XvSJSi5t <i:«: <fc •& 
7- -3- •? yjSSOpJgCB dtnmlS) iib^T. 8 6 3 
-8 7 0 nmt!j£A3*ifc„ Sft:. jgJfinJ^^F©^iI 

ss*. Tfc^iSSS^©* f 'J raA«fiB*»oai>©-c. 
+ + vraA-rsts^itb^-c (c©*9^. *+yri£ 

A©a©B$ffflft^<t-rS©-C«Stn sec ijgl>) . 5 
0 0 p s e cgKiA*<a5c@S^fc. 

[0034] f6fp«>» i ^tam^ss^^n D-r*s„ 
[«! 1 ft b i . ft-rsfSNNftffroM 

Jt8S^ <kUt. ^aSiSSSCc A34 U fc56©115f 3l£©®ffi^ 
#©«HftM«SA<jl&tt(BjR^I 1 1 ©tpiferoJR^-P D 2 (t 
A3* S tlStacc . 3'^}lS?S^©EritePSEft !WS> b r@rr 
tS^3 3©7'^ » ^;Sfi5:^{bS-ti--&„ C©H$. ft!i©f& 
aiiR-fPDl. PD3^©AS*3'u.m<«. CfOC^^aCC 
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D 2 ©A«36fil* s 0EiU , r 4 <h^C ttHSS? P D 1 CD A 

w« u . tttHsR^ p d 3 <DAmftm\m'j>? & 

**p©i*r*4. thSd-^a-c, pdi (tttH-%T-P 

Dl©Aflt#flt) -PD3, SffPD2-PDl (Xtt 
p D 3 ) £;ffi?-r&c<br, c<DA3*)£©ifcB©^{fc© 

3 3 <D~?y v ?i&&*m&&M^y b 3 tf. ttHBR^ 1C 
PDK PD3(DASl3 f c«^b< S-ttS^-tfdCC-r* 

c i^cj: g mftytcommm&ty&otmm^p d 2 sc 
AMsnsflKc-r*. A«*©«Eft**«c»*^K 

«cH*f*©mwft*warr*. cut, AW3t©ttfi 

1 l©**©«Hi*TPD2^AS«-4««c-C#, AM 
3fc<DiftS F5?t> y*«plffii £ 0 
[0 03 5 ] »4lStSW 2< 

5tr, 04Heik<Na>ttffJEia«Hqs a r&. ««Hf«awc 

C©jB»*«»©JB»r* (n t in) », PSliiffl 

lSBB*:#<a4Ci (n A + 0. lin,)*«»6tiT 

(Journal of Electronic 3 
Materials, vol. 12, p. 397 (19 
8 3) #M) o 

[ 0 0 3 6 ] &~iX , jSft^aoJtKWB^WfiHK: 

HI«:ai>i*tttb«Wlffl*f*#**<ft*) o 
[0 0 3 7 ] ftmffiWtts C *> LtcMWltJ: '0 , fSEEED < 

7v v jefk3«& Cit, 36®iS88^AS*3te 

common u r & m^mm-r mim^c^km 
^m<om mmHcmx t&ia $ n &mc & r t » * , c c 
r«. zSiSB^©* raAtc j: 9 immmt^mm 
tzbcoxb, $fcffiT#F*«ra&«Bccm«*En 
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6 ©a a>*«fit c Rase $ n ?>t t > o *»«c & & ^ . 
[0 03 8 ] wt, »45aa«*H5rsBwr*. H5 

w*w^43ettuJssR©»4^taw©*»*m-rwffl« 

f$mv$>Z> 0 [HjHitteUT, n - G a A s Sf5 4 2 Jh 
frt, JHtC. n-A UGa a . x A s ? KH4 3. W3 
5nm©n-GaAs#rfg5 f^6nm 
CDBSfgmA IvGa^vAsiaS 2 (0^y<x<l) * 

i ija*sccffljaufciBf8 j f»iftBrf}4 4 % jg«j»2 6 

0 n m©@}Jf#HP5 3 , p-AUGa^As^^F 
©46, p-A l l Ga 1 . I As3>^^F@47 (0< 
z<l) ^JBflESti*. W*iai©fflOii«>«, 

fiSfi-C mm 3 ft/c^}fitH A KGa^.A sS#> 
iA^JH4 STfftttotl*. HB4 7(0±tc«. 

0»f*a»ffla[4 9#«*RSttfc±»pffl«ffi4 8*J» 

n-GaA s3S«4 2 oaffiCCB. n^S4 

[0 0 3 9 ] CCDt^CCfel^r, aT-#F5 IB, @Jf 
tST- 5 3 ©««*>6*«S«rt<DIE«CC* 0 , ^©©3 
«K^n-rjgS«T^*4. Etc, IsIJf^W**^ 
BSOEUff 3teffiS*fflSC 4 9 QRJhteB, ® 1 9Sta0V<DH 1 
^TiP<, 3fflC0*-T-PD 1 , 2. 3^6fiR4*ttlH 

[0040] «±©«jiBc*jif»r . »»Bcc**iA*"r 

COBS, AI^3fe^SS^IeI»TtS^5 30^ 

7 y ^jRfit-aur ^n«±iBHW36»a»aBA>6fi 

[0 04 1 ] *4XftWCK. »3lOfiWiBI»Cc. jB 
»T«iSBJH4 4CCig/^T^*EnJjn-r^o ±fBt8fiXCC 

v ^«S« 8 7 5nmt*0, iffltS^^iftBW 4 4 
«B^8 2 Onm^fc fSffi4 8 CC - 5 V<Dfil^* 

2tcEnfinsn*ts»^eQ^>rT^ (n-^^^ kj^4 
5 zoftTyisvfrft^comAWbZ < , f-f#F5 1 
-a i mmviiL&cDm^omicit^x o . i sk 

*s*9 < ft&<DX\ g©awecraS8M5 2<D^f*>^>i>;i^ 
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<DiwA^fc>£U><Dr^^ 
i^PDK 2, 3r«J&K3*i£*£fih^ 

g§^(7)+ * «; r iiAec is 7 ^ £ 'cc ± s 7? 

v yffl&<D*m& (KnmSK) a^ilt^r. 8 6 5 

A©a©«HB*!fiWBiT4©r»n s e c 4310 , 5 

00 p s e cfMK<bA£<5*#3ft/to 

[0 0 4 2 ] tm^mmmb 1, 5 2CD#«r>>>i*;l' 
^V(caa^Otttt^AQ. 06, 7, 8CC^<D#[|£^ 

■r. H6©wr«, h'<> Ktt»r»aia5 2 - 

1 <D #?■ > > * JUtfffft L T l> S ttKm-T^HftRH 5 

1- 1, 5 2-1, ^77F143, 46^Mlt^ 

S 0 H7©Wr«, 2 - 20#f->WJl/#« 20 

WLoopgatR^&sa^iHtt^aSWSBIH 5 1-2, 5 

2- 29*»Jftl/n>4. B8 0Wr», I^HJ^5 2- 
S^HfcJSHJB^iHtS-^rjBJGaEStiTiri*. cne><D(JiJ 
T1*, IS!I*EPj!jn0fcl£tea^#F5 1 - 1 , 5 1- 
2, 5 1 -3BflC0i®^^^C*DSCiW:^So 

[0 04 3 ] ttm*»3**6Wi«i^HIDr*4. 
H 1 £4>#ML&a56s£WTS £ , jfe-S*2« KlJ&fffi<D*7J 
fflfflSEtUr, 3^«B«cAS*L/fc*©ia»r*©*tt^ 
*©a»«JftW*«UJ*^J 1 1 <D*J*M>**P D 2 CC 

A»sft5««:. 3te»«a»4 4©En»n«BE*fBEEnjtni* 30 

iTSi, ttfflSR?- P D 2 <D A3**S#M4>T S <t , 
ttffl*^ P D 1 ©A«3te»«««DH»HlSR-fP D 3 (DA 
li»WSMa©JK*6. tb«#«r, p 
Dl (ftffiSR-T-PD 1 ©AM*JR) -PD3, SOTD 

2-pdi (x»pd3) c«tr. ccdam 

h3t!\ »WPD 1 , PD3<DAW3fcffi*SSb< 3 
accrue tfcj: 5;®8f36©S?»»iS^**© 
t^ffl^PD2K:A8*3nsacc"rSo — AlWftcD 

So CHt, A3i*cDiafi^^ftbTfc3t^BS^^ 
OSlSb'c^^CC^Hia^J l l ©+*©8KB5Si : ?-P D so 
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2 ^ AW* Sfiltcr & , AMicOifitfi *'#*J 

6B4&*. 

[0044] msmmm 

autc fflst s n * @»r* *s*r £ s a^cc ibs l 

cWfcttffiS. »iSB»«:AI*"r43fe©ift^tt«:J:4ia«r 

wd-j^ * ysftfi*aAt8sasA:«Eniintsiiccj: otg 
[0045] ufru&tfe. cti6©3B6Wrtt % AM 

3B5«R*«8Sl^ia*f*©5JiSfcSS < tt '0 , MHttBEftSfi 

5 gQSWtt C CD J: 9 ^^ffi^jr^ So 
[0 046119^ 2^Sa«(0«F©ft*>o 4 «><!:<« 

*>-rHBr*»3 , mtttottsxmNm 1 2 3 

CISP 12 2, **asR^J 1 2 1 ©ffiS*7SU-Cl>S. 
Eff*HH^**WWHW 1 2 3 Rtf%tHB9S 1 2 2 

n-GaAsltl n - A 1 „Ga,.»A 

s3tfflO&#>m 113, A 1 v Ga,_ v A s (0^y<x 

< i ) ytmmt 114, ssjscia 1 x Ga a _, a sa^ii 

^JS115, p -A I x GawA s36BBDiia6H 1 1 
6, p-Al.Gat-.As (0<z<l) 3>*^HIB 

1 1 7 *«*tiRS tlX fc U , n SiStE 1 1 2 OJ^tffltC « 

nsffigi i i^jfMsnr^So i^w^Mi 

SSSP 1 2 3 CC«H«r*ffl8*fl3« 1 2 0 3^J5fc3ftfc±BI* 
piiS 1 1 9 ^fiSSnrfcO , *«BMB l 2 2 
±g|5p^m^i i8^^S3nr^So 

[0 04 7] Sfc, A I vGa^vAs^iifill 14rt 

gp*> u < ««%ia 1 1 4 z^tsitmmv&frbytowi&ffi 

mfa<D&mc, i5rWl2 4«^^titl^. 3fM 
<D*ttffla^Jl 2 Hi, HSrttWfir^ttBOiaJr 
*U«ffl«l 2 0©H±«:KHS*VCC>S. 

*atc^s:s^^-7 : '^>yi 2 s^ssstirc^So 

[004 8] ^CC, *HJSW<D»6f^OCiT3iB^-rS, 
TBIS1 1 8<fcD«Jg0&l^SS«TO®flS*i£A0/ctt 

^s*fn-r >yi 2 5^aurAW3ti/c7fe 
i^, j&ttcaasi 2 2 4jisc<b'ciuci3n, mmz+i 

2 4iciora^^gK±S^WS^3tiS 0 ccd 
ffi3tiS/cesb, mftSnsa^ScffijtOO^fS^ili] 
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[0049] %'$8g®ig&». jsiffltias i 2 2*» <cc«i 
s„ ^fih^^^>^^ffi-^tco^T^, & lessen 

&£<t[a]t;r&&o 
[0 0 5 0 1 Sg6M 5gJ 

EWHW-(t»*«KHW 1 4 3 £*— 0>*JOTB» 1 4 

2 . JfeftttisR* #1 14 1. »-CD^iCi§I5 1 4 6 ©ffiR 10 
*5%Urt»*. B»rfiHF-W&3fe8S«IBffil 4 3»tfST 

— »r©*WCiaB 1 4 2 . 1 4 6TB. n-GaAs 
H«13 2±«: % n-A l«Ga»-«AsjfcBli;iMMHl 
33. A l v Ga t _ v As (0^y<x<l) 3tB®m I 

3 4, iSttftA LGat-.AsSaM&MSl 3 5. p- 
A 1 .Ga^.A STtiSDiAfeJll 3 6 . p-Al.Ga 
1 _ E As (0<z<l)3>*^Hai37^ 

<DB&js&ii* JSffil 3 2«BH©iB»*ifii«:Sstur:ilitt 

tic 1 3 2©Jg*HBKc«nSiSffi 1 3 1 #J»J3Jt3*vCC> 20 
So H»«W«*»WBaiJ14 3K:tt, H«r*U»*ffl 
1140 #JI5J3S3 ttfc±8P p §*3i@ 1 3 9 *J»«3 tlT 
. jfciBtlW 1 4 2. 1 46 (Ctt&*±SI5p3S®ffi 1 
3 8. 1 4 73dW3ntl^, 
[0 05 1 ] £/c, A UGaLvAsMll 3 4ft 
Site U < B^nftStf^ffiffi^^^iSfiSSHrt^fiffl 
&c. 1BJt*ST*1 4 43d«3 3ffl<MfctftHJS 
^iJ 1 4 IB. H9r«mt»3ft*«B 1 4 3 (DltfJofcffl 
8#8jSi 4 ocoK±*ciBH3*ir<r»£o #cc, *^fi£#J 

&cf£C<t#r££ e ®Kl 3 8 £*)§mb*^?8M&t 

tAWShfcJttt, 3t*SCiSB 1 4 2 *a& C <triSftI£ 
n. mt/rtS-^l 4 4^J:^riHl!/T^2i^8S±liCcmi4 

142. Ue^^Cit, SlUWfei'^^ 

CI9S 1 4 2 r«. ffl-Wlfi©»«i £ fctca^ScW^ffl 40 
asna*** straw sjasccdaurtf ^©r, s 

[oo5 2i */c, ar-<D**9ia®i 4 6ccj:^r. a 

mytO^iy-T-i >if 1 4 4<c«fc£ffi^#fl*>*V A 

S&8lttSWI±EI«, *«JCI»1 4 2.1 4 6^J:« 
♦H^SJfc^KSB 1 4 3 ifc|5]— -3 TC>& 
or, KiSXfl^flB^CftS. $/c> W£fffl<D#?$£fr 

* 0 5C 
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[0053] miMMM 

±2mmi-Ctt. A!H#©i«fi«c. HSrtS^©^** 

A^wjitEnfti** a* s ct 0 1 cfflRS s n r t ^ o u o tt 

iflESfcWri*. *«HI»W*3!lLhW r fcB, AS* 

[0054] ^7^jstrajic<Dra{a*%fl?9i-rs<>or 
<d^^ v yasfifr e> , *>ft u Btn/ciss© aw* 4>t&i±j 

[005 51 H1 1», Sfl7H*SWIO i RF8i 3 S:fifcJ:<S 
to* flteSH r * 0 . HSrtt^-tt # ± 3K«WHBB«I 

<DSBS*^Uri>4. HUftfrT-f*****!***. n-G 
aAsl«6 2±iC ( n-A 1 ,Ga,.,A sftffljMbm 
63. AlvGa.-vAs ( 0 ^ y < x < 1 ) ^iffll 6 
4. iSJfilnA 1 x Ga t . x A stliA<&@6 5. p-A U 
Ga a . x A sytffljAibme 6. p-AUGa^As 
(0<z<l) 3>^^hi67. @Jf*WS*fflSE6 9 
^Jf^$ti/c±§BpSmfi6 8*«»«E3*irJB0, n- 
G a A s m% 6 2 <DS*tffll« n 6 1 

t>?> 0 S/c, A l v Ga 1 _ v As3te2»ifi®6 4rt6&fcl/< 
l*B«EIM 6 4 SStf^iftlB^e^OjffifittHrtOfiia 
CC, IslJrtST-^SEStiriiSo 5ficD7 , c:^WS7 1 - 
7 5B. ^ftSSCCift^^r. H«f*fflMS6 9©ft± 

(c— WcciBBStirti*. 

[005 6] SjtjSBSftC^AJH-r 4 i > iJrtt7-(cJ: 0 

7^jI/Ka^-> (FFP) mi^U/ciOtc, 2$ 
ifiKtcJ95*IfiJ (0p)t-O. 2° . SSifiBSSaSWS 
^Flfij (0 t) r-1 5° r*&. £/c, 09f76<OHlS*ft 

A A =- 0 . 3 — -0. 4deg/nmtSt>$ti^ fl 
Uctf^r. iSB^fi?fiE-0. 5nm*»4te«)CCtt. 

1 1 ffi t c b ft » ft « ft 6 ft t 

[0 0 5 7 ] AS*36©»fi*^ IPWr«*<07^ ^ 

j/iftfi»6 1 0 nmSltir^r fc, @»B60Hia*ft 0 © 

AAftgitit ^<b^^^^buftc^r. c«^, a 

fi»fflfig-0. 5nme^/cfi!)(C[t ^(cffiSSti 
i fctftWS 7 2. 7 3, 7 4 CD^BSCCJS 9 ^ifiJOSjCffl 
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©fi £ «~ 3 0 u mfeTF# i i#l-e& '•) . X, 7 7 ? £1$ 
Sfrfc 1 0 nmffitT,ttlcgT%:ffim-3- Ztclbiai. igtc 
i3R3frifci£Wg7 1 . 7 5©&}$B8«cS85:£ffl©g# 
ti©fi3:*. ~0. 5mmlS*li)SI.. 
[005 8] 7'7 v ^}$fi©^ffci*. PUtJrt&T-tt 

«3#r^©iiA ic J: o T fS 6 ti * i><D~C h h . 0 fc# o 

jjn^&^tg^©^ -7 ^iSfi i8io, ??;«cMgsffi'Jtc 

0 7 nm/d e g©fic#i±T. Si&KlfflCC^? S© 

*«S©fi«!fifl!h>©£{b t>*rar* s„ 
[0059117 *is«ajwc©<fc *» <c«fiS*Wr *© 

«CEK53ftfcttWS7 1. 7 5TC©£**tftlilS*l. 

g&<c»s k 5 » yas-cs *. wmmmmicm 1 n 
[0060] mammm 

01 2«. &&^fi3ft;fcASt&fr6^©2$©;7t;{i 
{*. »KKK:}&5*iaiCc«jeffl©fi«r»*l*ttW«8 1 

t. cnj^^stftr. ®»Bcc?&3:i5f6iK:s#ffi© 

3. 8 4{C«fc9f8fiR$tir«,>S. AS4^«> A, 

£A 2 , ( i = 1 , 2, -n) T^fi&StiTfc*). A a tt 

SF5^ + >y«<J^Si-r5. ±f3©AS-f?£* s . Istf/ftS 

iWS^iSaBKAItrS <!: A 1 ©*^tt. * 1 

g 8 1 Cc J: 0 ?P3f§<l 3 ft S o — A, i ©T'cfl-^© *> 

*> . #>£©{§-# a , „ am 2 &mg 82-84 -cgfttb* 
eek ,t «3 ^ft s & <t <t t «t . gmzmWi-? % tcvxom 

Sh^-y*>^*^2^ag8 2~8 C© 

[006 1] ttfflSJUOS^BOfiS'flBISi*. EWrte 
^©«tt, SS«B&lftffl85>J£©!eflt. A*5i£©*fiB» 

t>jcA£ < tei?-r^A 5 . mvx&*<m&*miwmn 
a<tu. a^©»(£«. Ati A t ,©tp^ia[g©^« 

2 0 nra. A,©iSfi^ft)!i± 1 nm«l*), A,,©^ 
mtO. 5 nm^o«ftftT4$0lB3ft-?:t,>T. 
SSi^tag^JOSK^IfiJ©^!* 1 OmmifSi, A 
,<bA,,©[5If^©WWft0,. e,©^5i«-6" flffi 

3iltfcfflg8 l^A t =£^2G-r5fc«{)CC 

tt. ( A , O&fiKMCS) 77^ ( 7' 5 v f $fi© nJSS 
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CI) © A , + 2 n m&ftRWiS&tiktii-? %>-&mfi i &&<, 

mmmcfzt, a,,©^*^. 4' -6. 6* mt 

%^Ul-rn«J:^©r^2^ttg8 2~8 4*>6. 

§#H©fi3**0. 2mmfel±©^WS8 14i3?!-rn 
««fct». I2«8 2-8 4iJ, 0. 5nmg| 

ft/c 2 ooiftftflltiijawsftiot. SfttHSR* 
8 2. 8 3, 84 ©g3fcS©fi 35*. - 1 0 u mWSiW 

io tic. jftfiA 1 ©«KEHB^©HiS*>li«>^^^b-i-<&*>. 

cti»*itftias8 iJ&«+»fi<«RSSti'C»,>*©rra 

[006 2] »9B|aM 

±fBH!SW-CW. 1fi»©3l6ttWSttl»OSR-7-». 9%B8 

taws* ljytcERofctste. »Bme^»sR^ii©yt 

it b tc n , #«ffi8M>a#E©i*ilH8CC 
20 ?9 ^ >*rifil©fi3 =&S < -T S C i Jc J; 2>?gfi7»5?tg©(Sl± 

©3fei^wf§*. ««BKts->-ca«s>j. u^fc, *©« 

7fe®A^«SStci&5^(6]-c. i^WKit, ilM^SJ: 
5iCiBR-sr£C<tttJ:<5. 7 , c«{±)^H^f*=S:=i>^ , i' h 
iCU/cfj. S*H©»jft»35nSl©fi3*S< tr. 

aaaR©«Sfi»«?tt* isj± 3 * z c t *Jujfiicc& -7 

[ 0 0 6 3 ] HI 3 {£31 9 HiSC«]©^fi!t*Sfc «fc < 3tb 

■r«£0-ca»j . ^©*«iag«iii«T^^f't#?i£^ 

30 i«ftitt*J:'J{c. 2 5(l©ttWS» ; fJiaK:B2a3ti-Cl» 

So 

[0064] &f&mgi©'2:ftffi9 1 , 92. 93:1 0 

i . 102. 103 te-en^tt, «aamffi^^©®^ 
[oo65] mm&miKMm&frh. wi*s*i*@ 

Jff56©7r-7 -f-;l/K^ - f-> (FFP) «. zSiSSS 
Ki9 ^77rSl©E*5 D A ( 0 p ) ft* 0 . 2 KWTTS) D . 

40 mmsztm&fifiKDfcfr'on {e t > # 1 sass-c 

fifo-r. ttHJS©fikH«c*jW4E]«f36©R8S*«« 
(11 3©#4fi-C7K-T) ^BStC}Q^^l6lK^< . 

wm&z imhttti test ^tttc % s ©-c . 2 ^©Tttn 
nm«. _h82©c<!:<H5s-rn!i. sc^©^tag?ij© 

[006 6] 1tffi3nS7t©«&7l-l?fiB5*. [HlJJf 

7'c©^iS88^r6j©i£* J ft e p t . mrrj^mift e © 

2£ftA0©. A8}?c t -Jv -y y}&K©i£fi^A A ffi??a 
A0/AA=-O. 3— 0. 4deg/nm 
so <!:. |ftHJg©«fiaK|{ciQ5*lnl©S3£ffi©tt8«:j:r>r 
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[0 0 6 7 ] ±MLtciM< . 09*. ^^gCCvS^^fS] 

»»Bije«fflai©iffiai*i ommi-rat. 

cn*iiii<rs***aw»iiccwjacctt*. hoc nusa io 
K#w*ttffir#afc«>. 1/2-1/3K 

[0 06 8 ] M07 7-7^-;l/hv^-> 
(FFP) (DiHiftKCCjS^^OlK^Oft (0p) 

(Dfem fiS***affc-r*Ci«:J:D. 0. 1 SWT 

-0. 1 nmWT«:S , C|nj±S#4C4*«"5IfiBr*S. 

CirAW3toiftfih9v*>y*^IIBittS. 

[0069] gy ogq&w 

HI 4 a. *»Wtc»-^< 3ffiffi**ftJK» (DBR)S 
U — !f»i ifeBte <fc ffl* * ft tiTT S * 
~ * -SP<OzSjRKBB»«:^: ^ V %/ * 2 KJ&JdE 0/c» 1 0 30 
m&WK0t9tiMV$>& o mWcte^X, n-GaAsl 
fil52±0C v KICC, n-A 1 x Gat_ x A STfeEflDjA^) 
SI 53, A 1 .Ga^AsM 1 5 4 (0^y< 
x<l) i^otl^o CttlC<fc9#H0ii&JB 1 5 3 

a# < u^x. mmm&'bz < «co*Hcii«>««*» 

/cf fl ) . p-A 1 x Gat_ x A s^DjA^HI 5 5, 
p-Al I Ga 1 . I As3>^^H157 (0<z< 
1) *J*fiSSn*. 3>**hJH15 7©Al«J«z 

fBBSftfciaaStSA UGa^.AsfflfejA^Jil 56T 
ff&fcftS. A UGa^vAsTfe^SSJH 1 5 4tetol> 

l/-1ffflJO?at««r«igttJB 16 1, D B R««r « 
^ffiRWS^-flaoHWtS^l 6 2. 
«@ItffS^ 1 6 3^M$ntl^o n>**MH15 
7©±CC» % ±8fPS!«i®l 5 8* 1 7 1. 1 7 2, 1 
7 3**JBfiE3ft. $fc*~*-8!toSSSl 5 8Kltt, ED 
8r?cffi!WJB&l 5 9^RR3n, n-GaAsJlt£15 50 
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2©SiffiCC5i % nSSil 5 1 #J&fiS3ft"Ct>&o H 

tc msf^a^fla^ 1 5 9 ©±^5*. 3 (scd&t-p d 

K 2, 3*&fifc4:fcteffi«*Ml 6 o*siB{ssnrc» 

[0070] fci±©^^c*5i»r. i£finj&**8f*u- 
if*«!S3-tt*<fc, # -S$G>8SiSKCC U - If 7 f c#A 
S*"T So £ -BtoSflrte^ 1 6 3 Ccd: 0 09?***© 
iSB±BK:UJ«Sti*. c<DB$, AS*7£<Diag^@]tfftS 
i 6 so?? v yiftfii^ux:i»ti«±flBii»f*« 

B 2 HOT?**. dl5&C&l>T. Stefffl 

M^ilt, ««?I9SU— tf*««S-tt, ^—^—^B 

tc a» o fc*<D@ witoa^ffioa^w^^tti* 

^Jl 6 0<D**O^PD2k:A*f3n-SflltC, 

i^^©ffiA«***-*-W^»»W»iaBi 8 1 
rsWuriHlWt&T- 1 6 3 cd^^ v y««*X{tStt 

£<, CONK ffiOtfettHR^PD 1 , P D 3 'MDAIWfeH 

[0 0 7 2 ] C©B$, JlJgiSStei^a* (PD20 
fi-i§, X^PDL 2, 3(D^lt<t#) wwiMomcm 
Itlifttftitt, BfaoffiK:^**^, ±BBfilfE*< 0 
ilf 0 C(Dtt»r»fi*H>6U, a«i*CcAW3e<OiKfi 

^TS<t*CC, «tH3R^fPD 1 ©A»3fcfi#**f»DUftfti 
S^PD3 ©A*3fe»tt»W 5*«a©**t*S. 
tt«HK 18 2t, P D 1 (^tH^T-P D 1 (DAW* 
S) -PD3, ROTD2-PD 1 (X«PD3) SrS 
gt^Cit, C(DA«*:©«S©aft(Dttt*|fiJ*«» 

*»£ 0 ^cr, tb$5lil8Si 8 2ru-ifffl5i£A»»s*JflP 

iniss 18 3 zmwLxmmiti'-wmm i 7 k 17 

2, 17 3 (#CC, mtSl 7 3) ^<DitA*8K*^b3 

nsacctt*. jem*w, pdl 2, 3otB^ 

7 1, 1 7 2, 1 7 3 («RpCC, Sffi 17 1) ^OaAtl 

ttz-itc. #mmmicto\,>x. u-ifai5©DBR««cc 
[0073] mi iggtaga 

S16B, *I6^©3J 1 1 3IS5Wr & 5; , 
-^MtU-tr (FP-LD) ®tiafi*$J:C?Hl^«:« 



(11) 

19 

/ctJJ/SHt?ft«3. H 1 4tHH"-fBfiBW». IH— it^-Cij"? 
Ufc. FP-LDO««, #lttfclBK*Bflffi£. * 

r- $ -ffjjcox y-cfl5fiS;<* ftfc s 7 -ffi-e^$ ft 
-COS. x ? ^ > ^TJfJfiSS ft/c 5 =r -miP hit— 

[ 0 0 7 4 ] 0 1 7 «. #HMCfiJ&<£ffl-r&/cs!>©f8I3 i 

&$asu7'P5;5'iar*s. ni 5 <tiajcmftisp«. m— 

S-^r^bfc. FP-LD^5fcffi*©iWW«. U— !f 

utexmrnmrnffi 1 8 8 «c «t sme 1 7 1 ^©axm io 

9K.£V. FP-LDWSCOffla*^^**-?- ( 1 ) 1 
9 0*aLT«ffilTSC&-etftt 9 fp- 
L D SP©^^S©SKte#tt» 0. 3nm/degi 

H-mom&^^^fU'f- (2) 19 1 *jn,TWisp 
3ftS. 

[ 0 0 7 5 ] m 1 0 . fe<fco*IS 1 l JWJ-ew:, 
U-1fg|S£*-£-§fl©g'£S8 ; &*- / 'Jf » ^CCfltfiRl/ 
/tffcfflteinl/fcrt*. ^ft^ft^rfflS'J^T^RSU. 20 

ft:* C - If ^^WSWffl U — 9* bWfflffl* 

S. 

[0 07 6] fgj 2SSftW 

01 8ic*mi<oft&mmm*ffiz.tcimmi>'Z?&<D 
mi zMum^mt. m 1 8tc*ji>r. 2 0 0 wiUM^s 

m. 2 5 0. 3 0 0 4 0 0«5iM4S^, 

5 0 0it%7 t -f /taSkWegjSKr**. jtfligJfj 2 0 
0«. <I-f«iaWi««-^»»t7***l 0 30 

ffiSB&£-«fc 15 ft*. S(fffiM4 0 0«, 5**. ± 
BB9 1 35ttW&£©#tftHi*B4 1 0 4fi-^«Hl»4 2 
Ofc^DtSfiSSftT^*. 

[0 07 7 1018 ©^©TfejiffVXT-AtCtet,^, 
N(i©itff««2 0 0fr6«**S&£'fcBA,. •• 

• A»©*fi^*5iiW$ft-Cte'3 > **ie>tt#tt£*» 
2 5 Otc-Cj&g^ffi^ft-C, *Gii8S5 0 0 frCiHtti S n 
S. #fHjiE§5 0 0&<^3ftTtfc3£fI^«. 
li£!33 0 0 -CMfflCC^i^g ft, Mffl©S<lffl^4 0 0 40 
A^Sft*. SflSg^40 0«. ±i3©#tfctB£K4 1 
0 N<l©®S©ff#* 5 ^ffi§ ft/cftfi-Sf© 

6 . j&fittiSS©*®-*** a*? 0 "CfBSUI#ecSE» 
-T*. COSaSftt. KC {f-SfffiSSH 2 O&CTM 
HSftT. fiJffl«Bi2 0 0*'6am*SJ94 0 0's©ii© 

[0078] 438fawr«^©a&fi«aHa>&fii®M>3 

0 0 SrSBSl/SfuiiJafc 1 ottOfctiilS^. #&£8&i§ 
2 5 0 fc J;^ 0 0 tc£* tsstoS&taR <t 1 ofcLL© 5( 
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94BttR*8&U 5K35l6jlc£a!r aflWSfc^a. 6ft 

m t'PK < t i> 1 o©±SB^*S^©^WSIS?«:fS3iE 

ft-C t, >ft tf±§2 i I31«©3l©3!>spjfi6-C* * . 
[007 9] 

[089!©S&*] tLh»i»tfc*»c. *«WtB. HSrtS 

h fc^mwmmfr &»*»©#»«■ mw§ ft 
wmnmovmic <t o ^fts-e-t . ««:^tH#i2©@f 

^§P^{c llllt^* 1 AW 3 ft tc #ES-r ft « . AStfc© 
[0 08 0] $/c. H^^^ff^L/fc. 
^EigK3&>6^E?SE8S©i'fSI5«:tHW3 ftSHUT^S^-CS 

«Kiia*a^s©0¥5eas»Kia*r**«A« s ft 

[0 08 1 ] S/c, *f6HJ-C«. Eltf^S^JSROfc. 

2 je«±©ffi^-#F i -e©iffl©»^B*stfiets^-#3S 

^ffl C > a ^^{$^S§^ p, ^igSS©?f-g|5lc m W 3 ft 3 HI 
«. ^-ffiSS©!^!!)! K EP/JD 3 ft * ZMffl-f 

a^Frawns^flS^fbSti-. cfttc^c^s^* 

A# < ^it$l±» 7*5 ^iSS=£ffiA L/c Dj^iJI-CfW 

(cti^-Tftf*. AS^*©iffiS h 9 » ^*JM{C|£«,»ift 
fi^ii h 5 ?*>yG§Ktet»TnJ*6<L &•(£>. C©^f 

K#3ft*o 

[0 0 8 2] *fc. *HHJT«. (HS^W^^SS 

o . 5 1 * - x > i» * tc \m.&g>m%M ^-rt * j 

[0 083]$fc, *^BJ-C«. Hftfffi^-WS^jftRli 
•fl^^WS-CTOS ft-5#1£ttiS!F?'c*jV>T . f JIB 

i5aa©3e«4as*i*iSB<cia ^ •nmc^mmmm. 3 ft r 

) JsO. *»-3®iS3S*rdICC*5l»-C. ^tjfjJcH-t. Steffi 
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[0 08 4] g/c. .^ng-c«. [H]$T^f^#7 , c^i.5S§ 
tcfei^-t. §£^$&©-S5£7£«IS[5£-f -SCi-C, m 

[0 08 5] $|6B3t«. mfrt&?-*ft~?&g<* 10 

&{4S«:3£t£Hj#a£12g20T. U — tf ©ifcgte 

ioo8 6]$fc, ^woytmrn * h^-fru. 

-^©iSgraRa&SK -et£©-e$fi^fig£iii<fc?fcE: 
*aa»*»?iffitfta. 20 

[ISffi©fffiJii&ijyjB] 

[0 1 ] *mi*&Mutc\mTftW%ft&$®&±fttii 

0T?*S. 

[04] &mi*nnbtc®9rft : H ! tzft®M&tyt& 30 

[05] *&HJ u fcSTOrt&^tt * #*«H5 i #1ft 

[06 ] ^^©PtS^f-^^ + ^MMur^^W© 
«S;0-c$)S o 

[07 ] mM&oM2£#?->i; * fromAzmrnxxw 

Ucffl©* f- > ^ +• Jl-©tMS;0-C4) £ „ 

[09 ] *8H*S«&0fc«fflW* : BT*#ttffl3S8© 
m 5 HtaC?iJ©mfi£ ; &^-r0-C* & . 

[010] *»M*HKSLA^fia»*WT5*tta*IR 
©IB 6 3BSW©«teK * B-C* S. 

[011] *»W**!Sl/fc0«f« : ff ! t»*»i«l«4* 

[0123 iSJfi^2E3nyt3l£©^*>6PJB$(C!t$5S©2?a 
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[013] ^W%^ia0fcTOtCBH9iJSnfc^ffiS 
[014] ^:|6?g*||Jab/cjgfiBl^*^!f*U-1f<t?S 

ste^o^a*©*-* -®©jf»ss§i5»**> y -> 9 

ZUiMi&Ltcmi OHiSCT©^fi£*in-r0t?4)S. 

[115111 onssCT*sij©-rs/c*©^«:^-rftiJ 
W7'v-j 20-e#>&„ 

[016] ^T-zy^a-^f^u-ifi^-^-SiJ© 
^SSSfca** y U •> ? i> fCffJfS Ltcm 1 1 SS&SWDtt 
E5£7jVf 0f 

[0 1 7 ] mi 1 3(Btt«4IWW-r •6fc«C>©«fiR*^-riW 
gpr/a ? *0-C£>£. 
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